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(571 Abstract: 

PURPOSE: To provide a gene DNA used for efficiently producing Laspartic acid. 
CONSTITUTION: Agene DNA coding aspartase (EC, 4, 3, 1, 1) originated from a 
Coryne type bacterium, such as a basic sequence of the formula. The gene DNA is 
isolated from e.g. Brevibacterium.flavum MJ-233 strain.COPYRJGHT: (C)1993, 
JPO&Japio 
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C.4.3. 1.1) ^^-KtilfeiPDNAo 1?£ (EC. 4. 3. 1. 1) K'iNS&firT-DN 

(Brevibacterium flavum) M J — 2 3 3"Cfc5 

ATGTCTAAGA CGAGCAACAA GTCTTCAGCA GACTCAAAGA ATGACGCAAA AGCCGAAGAC 60 
ATTGTGAACG GCGAGAACCA AATCGCCACG AATGAGTCGC AGTCTTCAGA CAGCGCTGCA 120 
GTTTCGGAAC GTGTCGTCGA ACCAAAAACC ACGGTTCAGA AAAAGTTCCG AATCGAATCG 180 
GATCTGCTTG GTGAACTTCA GATCCCATCC CAOGCATATT ACGGCGTGCA CACCCTTCGT 240 
GCGGTGGACA ACTTOCAAAT CTCACGAACC ACCATCAACC ACGTCCCAGA TTTCATTCGC 300 
GGCATGGTCC AGGTGAAAAA GGCCGCAGCT TTAGCAAACC GCCGACTACA CACACTTCCA 360 
GCACAAAAAG CAGAAGCAAT TGTCTGGGCT TGTGATCAGA TCCTCATTGA GGGACGCTGT 420 
ATGGATCAGT TCCCCATCGA TGTGTTCCAG GGTGGCGCAG GTACCTCACT GAACATGAAC 480 
ACCAACGAAG TTGTTGCCAA CCTTGCACTT GAGTTCTTAG GCCATGAAAA GGGCGAGTAC 540 
CACATCCTGC ACCCCATGGA TGATGTGAAC ATGTCCCAGT CCACCAACGA TTCCTACCCA 600 
ACTGGTTTCC GCCTGGGCAT TTACGCTGGA CTGCAGACCC TCATCGCTGA AATTGATGAG 660 
CTTCAGGTTG CGTTCCGCCA CAAGGGCAAT GAGTTTGTCG ACATCATCAA GATGGGCCGC 720 
ACCCAGTTGC AGGATGCTGT TCCCATGAGC TTGGGCGAAG AGTTCCGAGC ATTCGCGCAC 780 
AACCTCGCAG AAGAGCAGAC CGTGCTGCGT GAAGCTGCCA ACCGTCTCCT CGAGGTCAAC 840 
CTTGGTGCAA CCGCAATCGG TACTGGTGTG AACACTCCAG CAGGCTACCG CCACCAGGTT 900 
CTCGCTGCTC TGTCTGAGGT CACCGGACTG GAACTAAAGT CCGCACGTGA TCTCATTGAG 960 
GCTACCTCTG ACACCGGTGC ATATGTTCAT GCGCACTCCG CAATCAAGCG TGCAGCCATG 1120 
AAACTGTCCA AGATCTGTAA CGATCTACGT CTGCTGTCTT CTGGTCCTCG TGCTGGCTTG 1180 
AACGAAATCA ATCTGCCACC ACGCCAGGCT GGTTCCTCCA TCATGCCAGC CAAGGTCAAC 1240 
CCAGTGATCC CAGAAGTGGT CAACCAGGTC TGCTTCAAGG TCTTCGGTAA CGATCTCACC 1300 
GTCACCATGG CTGCGGAAGC TGGCCAGTTG CAGCTCAACG TCATGGAGCC AGTCATTGGC 1360 
GAATCCCTCT TCCAGTCACT GCGCATCCTG GGCAATGCAG CCAAGACTTT GCGTGAGAAG 1420 
TGCGTCGTAG GAATCACCGC CAACGCTGAT GTTTGCCGTG CTTACGTTGA TAACTCCATT 1480 
GGCATTATCA CTTAOCTGAA CCCATTCCTG GGCCACGACA TTGGAGATCA GATCGGTAAG 1540 
GAAGCAGCCG AAACTGGTCG ACCAGTGCGT GAACTCATCC TGGAAAAGAA GCTCATGGAT 1600 
GAAAAGACGC TCGAGGCAGT CCTATCCAAG GAGAACCTCA TGCACCCAAT GTTCCGCGGA 1660 
AGGCTCTACT TGGAGAACTA A 1681 
// 

[&*g4] fr<OT*/mm~Qm:ZflZ>T*'VV2 (EC- 4. 3. 1. 1) a- K^SSC^ON A e 

Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 

15 10 15 

Lys Ala Glu Asp lie Val Asn Gly Glu Asn Gin lie Ala Thr Asn Glu 

20 25 30 

Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

Lys Thr Thr Val Gin Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly 

50 55 60 

Glu Leu Gin lie Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

Ala Val Asp Asn Phe Gin He Ser Arg Thr Thr He Asn His Val Pro 

85 90 95 

Asp Phe lie Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 110 

Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala lie Vai 
115 120 125 
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Trp Ala Cys Asp Gin lie Leu He Glu Gly Arg Cys Met Asp Gin Phe 

130 135 140 

Pro He Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
H5 150 155 160 

Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

Lys Gly Glu Tyr His Tie Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly He Tyr 

195 200 205 

Ala Gly Leu Gin Thr Leu lie Ala Glu lie Asp Glu Leu Gin Val Ala 

210 215 220 

Phe Arg His Lys Gly Asn Glu Phe Val Asp lie He Lys Met Gly Arg 
225 230 235 240 

Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala lie Gly Thr 

275 280 285 

Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu 
305 310 315 320 

Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

Arg Ala Ala Met Lys Leu Ser Lys lie Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

Gin Ala Gly Ser Ser lie Met Pro Ala Lys Vol Asn Pro Val He Pro 

370 375 380 

Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 

435 440 445 

Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser lie Gly He He Thr 

450 455 460 

Tyr Leu Asn Pro Phe Leu Gly His Asp lie Gly Asp Gin He Gly Lys 
465 470 475 480 

Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
515 520 525 
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8 ] 7 ^ y <D®mm& 
7^=74 fc«r : 

[000 1] 

imm±<omm#mi *&m&* t*s<;u?—v (e 
c. 4.3.1.1) z=*-)!-rz>i&te*zt;t?=>v*mm 

sum. RtfSt=>y^^^v>6L-T^^7^> 
[ooo2j L-Tx/<7*>mn. &mT$sm<D- 

I00 0 3J 

lfc£L-m. 7^^7 iSrW»^ £ LT, 

7X/NV^^tt^tt5»»«:ffi^T!«It6* 
&tf&£<«*£*l-0>* (0U;ttf. l.Chibataeta 
1., Appl. Microbiol., 27,878 (1974) ; #r4*BS6 1 
-29 7 1 ; «r§SB86 0 - 1 2098 3 ^4**8 

[ooo4j t*'<>\s*— tfsrn— K-r^iaa^ 

<b !lt7-3j) (Escherichia coli) 

&&<Dfefc^F- (Journal of General Microbiology, 
130, pl271 -1278, 1984 #J8) &t»^- K*^* • 7 
/^ni^-fe>x (Pseudomonas fluorescens) &3fc<0 
itfc^ 1 (Journal of Biochemistry, HM>. p697-705, 1 
986 #J8) #£<$fft£;ft,-0^. KO^^xDk 

r • =>ymx<DTX'</u#-itte % m&#*m& i 7P5 

*>P>1 9. 3^T4S«:^RKLT^6r<b^P>ttT 
t^<5 (Archives of Biochemistry and Biophysics, 
147. p563-570, 1979 #$) . La>Lto&5C>. ^ V *M1M 

[0005] 



[0006] 

it^DNA ; 

(2) ^ae^DNA^A$ttfc»^^7^^ K ; 

(3) ^jffift^L^^^ h'XJ&'g&&ZMt=>»*Mm 

(4) ^nfe*$ttfc=»y^^is^^^^^ 

10 0 0 7] JKIT. ^WlCov^T^blC^ittB^ift^r 

[0 0 0 8] ^|g^o rr*'>Vi^ — if$rn~ KfSS 
fc^DNAj ft. 7^Ki:7^7^t>L-7^ 

/U*— if (EC. 4. 3. 1. 1) 5:3- K+ 5 itfc^DN 

[0009] x*-**'*" Ki-$Be?tr«& 

^r!)!>A'77/UMJ-2 3 3 (FERM BP- 
1 4 97) ioctt^:tf>fc5fc& ; ^UtT^^x!) • T 
^-7^^ ( B rev i bacterium ammoniagenes) AT 
CC6 8 7 l % I^ATCC 13745. f^ATCCl3 
74 6 ;yu^f!)»)A.7 f /<!)*^A (Breviba 
cterium divaricaturo) ATCC14020 ; ^UtT/^ 
^f!)!)A-7^h77^^A (Brevibacterium 
lactofermentum) ATCC 1 3 8 6 9 ; ^ ]) ^/^fy 

• P/lsf 5; ^7 A (Corynebacterium glutamicum) 
ATCC 3 1 8 3 l**S#*»C*ffl*tia # 
[0 0 10] rne<D^MI»^^bA»f>r^||ffi't* 

[ooii] -tKt>*> x Amxtt. 

$\%Si7*y'\Z'*97-*) £A • 77^<A (Brevibacteriu 
m flavum) MJ -2 3 3 (FERM BP- 1 4 9 7) 
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[0 0 1 21 jfc1\ y^Wfy *A • 7 7^AMJ 

!fefef*:DNA«:iga4«IIS»38, 0i;ttf Sau3 A 1 

WC, DNAW©^$^2 0-3 0 k bl:/i6,t 

[0 0 13] fWfcDNAHrit^^^ K"<**— , 
pWE 1 5K$pAU C<Dn^^ K^rXDNA i 
n vitro Packaging Kit £JIH>S7gK«AK J: 9 > T 
tf»€»^fllLfc*JB*«JM* (Journal 
of General Microbiology, 130, pl271~1278, 1984 

[0 0 141 '&biiZM'Smm:£')=>x5: Kdna* 

Wry £ A • J ~ 2 3 3tt&feftfc£<D 

[0015JK LT^ixSABrJm, *££#ft2 

[ooi6j *-t\ ±ie-e#e>H5A»fK-^^tf=i^ 
&-&mm t-tz mmz a 0 

[0 0 17] #btt5^fJ<£^J:0y7^^ KDNA 

^Wt!)^ . 77/^MJ- 2 3 3»^fe^m^ 

[0 0 18] Z<0£?\CLX'&bttZ>AmK<D-r>& % 
±&7ls\?s*?"r})VJ± • 7 7/UMJ ~23 3fti<D%i 

&#d n a zmmmrn s au 3 a 1 <on&&mtz <t 0 so *> 

Ava I 1 
Cla I 1 
Hind 111 2 
— iffil^Pf/^f!) !>A » 77/UMJ - 2 
3 3(Dffefe«cDNA5r$«J|S^EcoR I T^W**- C£ 
ICcfc9^e>iT,SA#£;Wfo2. 4 k b^DNAi^lCO 
l^Ttt;, KpUC 1 8$fcttp 

UC1 9fc/flt**3^**^*?u**KlMrK (dide 
oxy chain termination j&fc) (Sanger, F. et al. , P 
roc. Natl Acad. Sci. USA 74, 5463, 1977) JC 

ATG TCT AAC ACC AGC AAC AAG TCT TCA 
Met Ser Lys Thr Ser Asn Lys Ser Ser 



aju £Mc*H&#jPK#9itEcoR i vtyvm-tzttz 

£iX&t>HZ>*$£tfm2. 4 k bfl>DNAgMf-«r# 

[0 0 19] COjE)2. 4 k b<OTX'<As#— — 
K-r*ite^«r^tfDNA»f/i-«r. &«<Dfc!ffiRiff-Cia 

i i^-to 

[0 0 2 0] *w»»fc*5v^r. ^iia<5 
[0021] r««Hifir«)***j 

a: i/* 9 tT • 3!)©7^7t- 5* U phage) 
tDDNA£fcJI88*?gHind I 1 1 XV)ttVXftt>)lZ# 

!J©77^'Xy^^i 7477~^ (0X1 7 4phag 
e) <DDNA£ftJf8g*3tHae 1 1 I "CfflK LTW&it* 

±"C<08c»rai-C»A*tt5«*li(c*^#, §3#rDN A 
S^Xtt^^ K<a&DNAWtfO*#$£g/ir*- 

^Stt*»5 9 ft*s, «-DNAWf>t*©*#$iO^ 
JCifc^T. 1 k bJ^±W»r^(D^#$JcoVNTrtt v 1% 

U fco.ikbi^i k b £m<omK 

[0022] 
[£l] 

1 

*a«fr^fr<P*5£(kb) 

1.7, 0. 7 
1.3, 1.1 

1.7, 0.3 5, 0. 3 5 
gaff) 2. 4 k b^DNAW^oifiSffijii^^rvy 

t^-K+sae^tt. *©KW«r#LrjS9. 526 
<OT^/&£=i-Ki-ai 5 7 8 <D4fc£*ta> ft 

6 : 



;A GAC TCA AAC AAT GAC GCA 48 
a Asp Ser Lys Asn Asp Ala 
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15 10 15 

AAA GCC CAA CAC ATT GTC AAC GGC GAG AAC CAA ATC GCC ACG AAT GAG 96 
Lys Ala Glu Asp lie Val Asn Gly Glu Asn Gin lie Ala Thr Asn Glu 

20 25 30 

TCG CAG TCT TCA GAC AGC GCT GCA GTT TCG GAA CGT GTC GTC GAA CCA 144 
Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

AAA ACC ACG GTT CAG AAA AAG TTC CGA ATC GAA TCG GAT CTG CTT GGT 192 
Lys Thr Thr Val Gin Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly 

50 55 60 

GAA CTT CAG ATC CCA TCC CAC GCA TAT TAC GGC GTG CAC ACC CTT CGT 240 
Glu Leu Gin lie Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

GCG GTG GAC AAC TTC CAA ATC TCA CGA ACC ACC ATC AAC CAC GTC CCA 288 
Ala Val Asp Asn Phe Gin He Ser Arg Thr Thr lie Asn His Val Pro 

85 90 95 

GAT TTC ATT CGC GGC ATG GTC CAG GTG AAA AAG GCC GCA GCT TTA GCA 336 
Asp Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 no 

AAC CGC CGA CTA CAC ACA CTT CCA GCA CAA AAA GCA GAA GCA ATT GTC 384 
Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala He Val 

115 120 J25 

TGG GCT TGT GAT CAG ATC CTC ATT GAG GGA CGC TGT ATG GAT CAG TTC 432 
Trp Ala Cys Asp Gin lie Leu lie Glu Gly Arg Cys Met Asp Gin Phe 

130 135 140 

CCC ATC GAT GTG TTC CAG GGT GGC GCA GGT ACC TCA CTG AAC ATG AAC 480 
Pro He Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

ACC AAC GAA GTT GTT GCC AAC CTT GCA CTT GAG TTC TTA GGC CAT GAA 528 
Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

AAG GGC GAG TAC CAC ATC CTG CAC CCC ATG GAT GAT GTG AAC ATG TCC 576 
Lys Gly Glu Tyr His lie Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

CAG TCC ACC AAC GAT TCC TAC CCA ACT GGT TTC CGC CTG GGC ATT TAC 624 
Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly He Tyr 

195 200 205 

GCT GGA CTG CAG ACC CTC ATC GCT GAA ATT GAT CAG CTT CAG GTT GCG 672 
Ala Gly Leu Gin Thr Leu lie Ala Glu He Asp Glu Leu Gin Val Ala 

210 215 220 

TTC CGC CAC AAG GGC AAT GAG TTT GTC GAC ATC ATC AAG ATG GGC CGC 720 
Phe Arg His Lys Gly Asn Glu Phe Val Asp He He Lys Met Gly Arg 
225 230 235 240 

ACC CAG TTG CAG GAT GCT GTT CCC ATG AGC TTG GGC GAA GAG TTC CGA 768 
Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

GCA TTC GCG CAC AAC CTC GCA GAA GAG CAG ACC GTG CTG CGT GAA GCT 816 
Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

GCC AAC CGT CTC CTC GAG GTC AAC CTT GGT GCA ACC GCA ATC GGT ACT 864 
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Ala Asn Arg Leu Leu Glu Val Asn Leu Cly Ala Thr Ala lie Gly Thr 

275 280 285 

GGT GTG AAC ACT CCA GCA GGC TAC CGC ac CAG GTT GTC GCT GCT CTG 912 
Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

TCT GAG GTC ACC GGA CTG GAA CTA AAG TCC GCA CGT GAT CTC ATT GAG 960 
Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu 
305 310 315 320 

GCT ACC TCT GAC ACC GGT GCA TAT GTT CAT GOG CAC TCC GCA ATC AAG 1008 
Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

CGT GCA GCC ATG AAA CTG TCC AAG ATC TGT AAC GAT CTA CGT CTG CTG 1056 
Arg Ala Ala Met Lys Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

TCT TCT GGT CCT CGT GCT GGC TTG AAC GAA ATC AAT CTG CCA CCA CGC 1104 
Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

CAG GCT GGT TCC TCC ATC ATG CCA GCC AAG GTC AAC CCA GTG ATC CCA 1152 
Gin Ala Gly Ser Ser He Met Pro Ala Lys Val Asn Pro Val He Pro 

370 375 380 

GAA GTG GTC AAC CAG GTC TGC TTC AAG GTC TTC GGT AAC GAT CTC ACC 1200 
Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

GTC ACC ATG GCT GCG GAA GCT GGC CAG TTG CAG CTC AAC GTC ATG GAG 1248 
Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

CCA GTC ATT GGC GAA TCC CTC TTC CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

GCA GCC AAG ACT TTG CGT GAG AAG TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 

435 440 445 

GCT GAT GTT TGC CGT GCT TAC GTT CAT AAC TCC ATT GGC ATT ATC ACT 1392 
Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly He He Thr 

450 455 460 

TAC CTG AAC CCA TTC CTG GGC CAC GAC ATT GGA GAT CAG ATC GGT AAG 1440 
Tyr Leu Asn Pro Phe Leu Gly His Asp He Gly Asp Gin He Gly Lys 
465 470 475 480 

GAA GCA GCC GAA ACT GGT OGA CCA GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

AAG CTC ATG GAT GAA AAG ACG CTC GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

CTC ATG CAC CCA ATG TTC CGC GGA AGG CTC TAC TTG GAG AAC TAA 1581 
Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 

515 520 525 
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System- 1 ?\us&m^X£f$.£tliti><DXhoX t> «fc 

[0 0 2 31 im<r>m<?i'^*Ty$j*- y 

7^AMJ-2 3 3 0iB&»DNA*>feR&£ft**£ 
£ gift $ *xT ^X t> J: < Xtt&J» £ ttT^T 

e> icmmmm<o-mi&& z fix v ^ t> ot* o t t> a 

[0 0 2 4 1 »±«C#3* Lfc*#S#fc2. 4 k b<DD 
N A»f^$OPB»^{cJ:5§J»f>Sm®Sr0 1 fcacf. 

[0 0 2 51 *55^©7^/V^-f^3- K1~5fcCi 
-^Sr^tfDNABrtf (ABrtf) tt. =>!)*$im®toX7 
y** K<oa»lSSI«|^^-5ag^^><irt>^tf^ 

[0 0 2 6] *»W«>r^^-f^3-Kt 

[0 0 2 7] *»W«OA»f)r^At5ri:^tt6. 

-4 2 1 2^m&&\Z&&<0-7 : 7 X ^ KpCRY3 0 ; 

7 6 5 7 S^m^m^y^^ KpC 
RY2K pCRY2KE, p C R Y 2 KX> pCRY 
3K7, pCRY3KEMpCRY3KX;^0B?l 
- 1 9 1 6 8 6 ^<&m-tZ$L<n77 * Z KpCRY2& 
T/p C R Y 3 ; **BBBS 58-67679 ^^I^IS«^ 
p AM3 3 0 ; 4*01085 8 - 7 7 8 9 5 -^fBKl&S&O 
pHM 15 19; &0P85 8- 1 9 290 O-Jf-^gltC© 
t^)pAJ 6 5 5, pAJ61lMpAJ 1 844; 
#BBB3 5 7-1 3 4 50 0^l:£tOp CGI ; #0|fl8 
5 8-3 5 1 9 7^«JriB«OpCG2 ;^SS5 7 
-1 8 3 7 9 9f^ilcEf Op CG4Mp CG 1 1 

[oo2 8i ^-ct^y^s^o^^^-^-c^ 

W4t<^x.lf/7^^KpCRY30, pCR 
Y21. p C R Y 2KE, p CRY2KE. pCRY2 
KX, pCRY3K7. pCRY3KE^pCRY3 



[0 0 2 9] ±|B^7^^ K-^*-pCRY3 0£13 

m-rzjjmtisXft. ^t.w7!i^^m- 

^(Brevibacteriua stationis) IF012144 (FE 
RMBP-2515) ^^7^^KpBY5 03 (Z 

<nrfy*x K©»J»lco^Ttt»W¥l -9 5 78 5f 
DNA*»fflU $«JK»^Xho I*C*££ 
#fcj4. 0 k b^^? KoWH«««tt«r^&9C 
^£^tfDNABrtf"£SJ9fflU M^EcoRl^ 
<tl/Kpn IT^^$d5|^2. 1 kb^7^^ K<0$ 
^b«^«r^5j8^^tfDNA»rfr^^m-ro C 
n^»fM7'7^^KpHSG2 98 (SfiSS) 
(DE coR], Kpn I MtiLBiXfS a I I fttOffi^&tr 
~t\^£*). -7=7*^ K^<**-pCRY3 OfcBMW- 

[0 0 3 0UC, L^zfy** h'^ff—VXftW 
<DAmK<nmAn. MUtt^yx* I"<? 

^^^^fiaA»rjt*5J:t/08SLfc^7^^ K-<*?-£ 

#wcjscts i*^ i/7- e-e^aLT^m^^-r 

*fc«tia^^r^^-DNA<DiMET{CDNA 

So 

[00 3 1] KpCRY3 0^(O«WA»r 

tfOSSAWU ^^n-pCRYSO^ji^Eco 

Z feB+ZStsDNAmK (AWrK) SrDN A y jf*-H 
xm& 2 -fr * r t K J: 9 n o ^ £ #T £ s« 
[0032] rtOJ; 9l-LT^^tv5y^^^ KpC 
R Y 3 0 tC^PJcO*;* $^ 2 .4kb O A»fK*«r^ 
ALfcim*X^7^^ TO, L-T^^VSfc^gKt 

^»^^^ar<b^-ct Site^x^y^^ k<e>-o-c 

*%W£btt^n&zfyX^ KpCRY30-A 
spBt^U. /7^n*pCRY30-AspB 

So 

[0033] CO^^^KpCRYSO-AspBO 

wmm^mtzyyxz K£, ?&£»£WcaiAu 

J; < £M1"Sr t^»Tffit fcS. 
[0 0 3 4] *3m\z-£Z>7y*% KT^©fe|ftL9 5 

f!)[>A.77^AMJ-233 (FERM BP-1 
4 9 7) , /l/^^f!I^A*77^MJ-2 3 3 
-AB-4 1 (FERM BP-1 4 98) , ^l/^ 
fy V £A • 77^<AM J - 2 3 3- ABT- 1 1 (F 
ERM BP-1 500) > Zflslfs^fyy ?A • yy 
^MJ -2 3 3-ABD-2 1 (FERM BP-1 
4 9 9) #1>mtf<c>tl2>. 
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[0 0 3 5] fc*S % 1EOFERM BP - 1 4 9 8© 
88:12, FERM BP-1 4 9 7^I«clrI«c^Lt 
DL-a-7;/ SKWte^SlfiiW^^^ $ tllt^* / 
— (te4*B8 5 9-28 3 98^ 
*&5$3~4JH#!B) # FERM BP-1500 

OlStfctt:, FERM BP-1 4 9 7(Di»^it 

-c*>6 (#PB86 2-5 1 9 9 s^ten&m) <, 

tC, FERM BP-1 4 9 9<OlftliFERMBP- 

^-i*&J£&£&t*TfcS (#WJB8 6 1- 1 7 7 9 9 3 
^*8#!!&) 0 

[0 0 3 6] r*te><D«±ft<DttiC, ^Hf/^f yi) 
A • Tl/*— Ty^^(Brevibacteriun ammoniagenes) 
ATCC687K I^ATCC1 3 7 4 5. I^ATCC 

1 3 7 4 6; ^UWf'J »> A • JJ ;& ^ A (Brevi 
bacterium divaricatum) AT C C 14020; TV EX£ 7 !J 

£A • 7^ H7 7 - y >^ A (Brevi bacterium lactofer 
mentum)ATCC 1 3 8 6 9 ; =J !l^/<^fy £A • ^ 
/t^ S #A(Corynebacterium glutamicum) AT C C 3 1 

[0 0 3 7] t£ism±t \*X7l'\?s<?TV £A • 77 
'<AM J - 2 3 3 fc*<0&«c&/B^S&^ *«H*a*ft 
^5^7^^ KpBY5 0 2 (#88086 3-36 7 8 

5(D-c, 7*7 Kp 

BY5 0 2^*«i *#H*LV\ *z<K>£btt-77 
KpBY5 0 2^*f^t LTfS. fllxtf, 

t^*C$)5U A^lw^-f^r <5rt>^r^5CB 
act. Rev. 3J^p. 361—4 05 (1 97 2) # 
&U o ±J5:/7* ^KpBY502 £ AjhttlcR^i- 6 

[0 0 3 8] l&^I/^/^fy ?A • 77/^AMJ - 

2 3 3<o£W£^£i;ilfi&ra»&<oT* y 

(&& : 0. 2-5 0/1 g/ml) *>L<fcUt^ 
*A:/n ^ K («& : 0. 2-5 0 ji g/m 1 ) 
tfi§ifclC. Iml^Oi^lO^^C^^^^^MBlU, 
£W£*££Ul|fi3Lfttf fc)2 40*[S]fc)3 STCC^f 

K»ttt*f^«rfTv\ /7^U'pBY502«S 

BY 5 O 2^5fc$H^U^^r y >>A • 77/U 
M J - 2 3 3 e>n«5 0 
[0039] r<Dj;?|CLT#k;h,*yufcV^x!J ? 
A • 77/UMJ-2 3 SA^^CDginey^^^ K 

<^@te&&<bLTii. xi/iytr-ayMi/uir 

~X • #d h#7JCO^T&£ftT^>3£?lC[Ca]vin, 
N.M. and Hanavalt, P. C, Journal of Bacteriolog 



y> 1 70 t 27 96 (1 9 8 8) ; I to, K. , Nishida, 
T. and Izaki. K., Agricultural and Biological Chen 
istry, 5_2, 2 9 3 (1 9 8 8) #Jg] . DNA£& 
®-.(D/^xSil^[Satoh, Y. et al. , Journal of In 
dustrial Microbiology, j^, 159 (1990) # 

mi ma:*)??** F&mA-t-zzt&m&vhz. 

[0 04 0] ±l2<D^-C^g^mUTlf btlZTXs< 
*7 y £ A • J - 2 3 3 A3fe!&0>«gJMfefr 

[0041] mmm. mmm%*%tt& 

tf^a-^, m*/-^ j?/—^ Btfg^E*^ 
^LTaXRiLTtt. flxtfTV^T. «BtT>*» 

«*fcLTWt. f«*tfy y*A. 
[0 0 4 2] jmmu ig&^o*fmtt 

*ftTIC, #^20-4 0^. 8*t<tt2 5-3 5t«D 
fi*T*T5::!:#Tt*. «*»«t»OpHtt5-l 0. 
»*t<H7-8MiS«E:-t-6wt^Tt, ^fl^pH 
^SB&tt&XttT/i'* !> «r»DD LTfr pit jfts-et *„ 

[0043] jftMMMOMaOHMto. »iL<tti 
~5£S%, 5E«C»*L<«2-3^S%-C*>5 0 * 
fc. «*JBIBtta*l-7BIBi:i-arfci5t?#. ®S 
M8ra«3 0^"Cfc-5 P 

[0 04 4] r(D<t9fCLT^P>iX^^^P>^^a 

[0 0 4 5] L~TX/<9^>*^b«raS{C*V^Ttt, 

L - T 7 VKAt/T ^ =■ ^ A-f 3h 
TaopH<07/V^y^|C^V^T^4 0-6 0t©jfift 

[0046] ^±lC^-<fcftlta«:o«^. B»iM 
[0 0 4 7] Ld»LX**WlC«^tf, ±^£*&#;X 

[0 0 4 8] 7^-/vK^I«OJS^r>^-^7^«:7 
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~6 OKOftmftXftft? Z t&X$ Z>&. T*'*tV* 

— v<»5c%&.*n& lx 2 o ~ 5 o x:<Dmm\*i'?nte-r 

1 : SVimMm^XbZ* 
[00 4 9] 

[0 0 5 0J lyfcflll 

frA ■ 77^AMJ -2 3 3fe%<PTX 
^^3-K-raitfe^$r^t?DNA^ (ABr 
#) <D?u — >it 

(A) :/UKV<*7 i y £A • J - 2 3 3<D& 

DNAcOttm 

¥£d»iiAJMIl [IRA :i*2g v (NH 4 ) 2 SO, 
7g. K 2 HP0 4 0.5g, KH 2 P0 4 0.5g, Mg 
S0 4 0.5g, FeS0 4 - 7 H 2 0 6mg, MnS0 4 
4-6H 2 0 6^ ^^2.5g t #tf^y&5 
g, mr>2 0 0 » g. fiKfr^200Ag, it 

^ 3 ^2 0 g, ^BtKi i] 

^A-77/UMJ~2 3 3 (FERM BP-14 9 
7) ^ig£U 3gft£&fc/u 

tltzm&Zl Omg/ml^fc&^y /^---A£^tM Om 
M NaCl~20mMhy^»i(pH8.0) - 
ImM EDTA-2NaMl 5mllC!&» L*:* JfclC 
/oft-fK«:, Jtf*»fi#l OO/i g/nlfcfcaj; 
pKfcADU 3 7t-Cl«Ilt SbKK?'**' 

u 5ot:-c6^^iaLT^iiLfco r©»»«ic, 

1 0#ffiv$>5^Hcm&L*:3L £S£«^#Bt (5. 

oooxg, 2o#R8. io-nt) u ±.mm#& 
^fs-^mvmiztt+zDNA&xvxwxtiZt 

fcDNAlCl OmMhy^»»t ( P H7. 5) - 1 m 
M EDTA-2Na^5 m im, 4^-^©® 

100 5 1] (B) m&z.t*<omw 
±& (A) TOtyue/^rU £A • 77/UMJ 
-2 3 3^DNA»«(D9 0// 1 £ftJIB6*3? Sau 3 A 
I lunit£/8V\ 3 7X:T2 0ftMRfc£l£&ftftM 
Vfto r^^«DNAIC37^ KpWEl 5 h 
jyV->VM) &Mim#B a raH I TSWrLfcft, 

* (pH7.6) , lOmM^^K lm 
M ATP, lOraM Mg C i 2 MT4 DNAD ^ 
~t? l unitco«-fife#£|&3n L («-rt5>OjMt»*WiC 



[0 0 5 2] (C) 7^/^- Kt-*afi7- 

12JRG1 1 14 (a s pA2 3) [ 0 f*ltt 

T*/</V*— (Genotype) *fZZ<D 
8S»<0»tt*5i:lfit»*feJCO^-Ctt, Journal of Gen 
eral Microbiology, 1 3 0 , 1271-1 278 (1 

[0 0 5 3J ±IB (B) 3®T^fc^xS KWK*JRlr\ 

nfife^* y t r * y j rg 1 17 4 #£flm£A 
u ryevy vsomg^tp^^ [k 2 hpo 4 

7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g. Mg 

so 4 -7H 2 o o.ig, L-^^ysfethy^ 

#3 OmM&tf*?c 1 6 g 1 1 izmmi K&i* 

DNA in vitro Packaging Kit£r/flv^Tfrofc 0 

KpWE 1 5£>^£8. 8 k b^DNA^CJDD 
*L> &£m3 0kb<DDHAmfrtf&#)bihti o #3* 
^ K&pWE 1 5-Asp^tfc 0 
[0 0 5 4] (D) T*/</V* — fef^3-K-f62lfe^ 
$r£frDNA0rtf (A, Br*) (O^^^ KpHSG3 
9 9^tf>«r;/*u— 

±12 (C) J§-CM£fc=»*£ KpWE 1 5-As p 

tiznNAftAm}i\m3 0kbb±%<, mmtox* 

SfcfclC, Z/y*^ KpHSC3 9 9 (£*gi£J;9fff 
IE) ^T*'*/i'?-if%a-h'1'Z&t5fr&$ttX>t*A 
Br* £TfEtf> <!: *5 1? * n v ^ Lfc 0 
[0 0 5 5] ±ie (C) mV&tL=*X* KpWEl 5- 
As p&MRBiREc oR I "e«»ftfctot % 
5 KpHSG3 99^M»iEcoRl-C§)»rUt) 
OfcMfrU 5 0mMFy^I«( P H7.6) , 1 
OmM^ft^N h— /K ImM ATP. 1 OmM 
Mg C 1 2 WT 4 DNA y ^CT — 1 unit<0&j£#£^D 

[0 0 5 6] KW«rfflv\ ififfctf/u 

v'pASfcUournal of Molecular Biology, 5 3 , 1 5 
9, 1 97 0) ia0x^xyt7^yK-12JR 
G 1 1 1 4 (as pA2 3) «*«WEi*U ^7^ 
7x^3-/W5 0mg^tfira* [K 2 HP0 4 7 
g. KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g v MgS 
0 4 - 7H z O O.lg, L-^^Sffhyi>A3 
O mM&XmZi 1 6 g ZM®* 1 1 (Cfci* L 

[0 0 5 7] ro«ifc±oiW«c«:*ifelcJ:9*tt«* 
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m^X&^tttZZ^ y^X* KpHSG3 9 9<D&£ 
2. 2 k b^DNA^CM, ££&2. 4 kb©^A 



[0 0 5 8] ^^±I2-C^^^^ K&4HMIRRIX 

T§E<o3c 2 (^1% 
[0 0 5 9) 
[*2J 



% 2 

y7^U*pHSG3 99 Asp 



2 
1 

2 



Av a I 
C 1 a I 
E c o R I 

SG399 - As p t$t% Lfc. 
I0 0 6 0J £k±\C&*> % TX/V\s?-~ tf$:3— K1"S 
&fi?fr$tf*f £#j&2. 4 k b^DNA»r^ (Ec 

[006 11 HJfcfll2 

^2fe« 1 to (D) mX''&i>titiTxs<;i'*— tf£=i-K 
^5x8£^££tp££##)2. 4 k bcODNAl^lCo 
^T. ^<OiIS^|$:/7^^ KpUCl 8£fcl±pU 
C 1 9 £fflV>5^x#*S/;*>7 h'mmm (dideox 
y chain termination^) (Sanger , F. et al. , Pro 
c. Nat. Acad. Sci. USA 74 > 5 4 63, 197 
7) \z.£?)m2{Z7FL1tf&9&m\c'&^Xikl£Viz 0 *<D 

Lfcllfi^^rfta 526<OT^y^=i-Ki-5l 
5 7 8 <OtiU&ttX *) m&ZIXX V ><5 ~ £ Ufc. 
[006 2] $lfe^3 

RY3 0<0ffr£ 

(A) >^7^^ KpBY5 0 3OPi© 
7^7^^ KpBY5 0 3Ji v yi/^f^A^^ 
ft-^IF012144 (FERM BP-251 

5) frtyftmztifiifti-mmi otuy^Yxo??* 

x K-C*>9 . ft0B¥ 1 - 95 785 ^*8Klie*£<Z><t 7 
tCLTS8»Lfc 0 ^OJ»«A«tt CSX2g. (NH 
4 ) 2 S0 4 7g % K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5 g. MgS0 4 0.5g, FeS0 4 - 7H 2 0 6m 
g. MnS0 4 - 4-6H 2 0 6 m g % fi*«^**2. 5 

g. *ir ^ y&5 g> ir^>2 oo^g, fflfr^; 

^200ng, ^=»-*2 0g&r/«W7kl I] i i 

ic, ^u^ry ?a . *>t^*-~* i foi 2 i 
*tfc«** lOmg/ml <o»£fc»;^---A££tr« 
V, 1 OmM0>EDTA> 5 0mM^^] 2 0m 



3.6. 1.0 
4. 6 

2.4. 2.2 

7>»J - SDS& [0. 2N N a OH. l%(w/v) 
SDS] 4 0ml flK^fcEfp LT^SJCT 

* [5M»»*!> *A-»«6 0ml % Stftl 1. 5m 
I v &®7jc2 8. 5ml 3 0ml SrSsj&PU 

[0063] ®mm±&z»m\z&v. ^vxi o# 

PL i 5. o o o x g o»b5Mte:iM*. ±S&£*§ 

[0 0 6 4] Ztl\CQM<D7 * S — ;v- 
(7*y-^:^Dn*^=l : 1 Sftfff) &fi|£J| 
®Lfc&. »'Mflc#U *jaT-C5 5>Wl 5,0 00 

-2 0tti«pWM*» 4 < CT- 
io»hl i 5.ooox g (oiS^lilc:^rt, ttJ&£ 

IsMJtLfc. 

[0 06 5] ttRfrttEEttftML TE^ffiffc [ h 9 * 1 
OmM, EDTA 1 mM ; HC 1 l:tpH8. 0l:i 
» 2ml fcjg#Lfco **«*C»fc*^!>ASM [5 
f&»&<OTE&*?£l 0 0m 1 IClJfiflSirv'^.Al 7 0 g 
$r&ft¥£-frfcffc] ISmlM Omg/m I ^WJ* 
zfv^j KffiK 1 m 1 %AlitT % ftCfcl. 392g/ 
m 1 1 2t:-C4 2V»M % 1 1 

6 . 0 0 0 X g *>»k»«Srfrofc 0 

[0 0 6 6] KpBY5 0 3tt»^J»fiRJHlCj: 

> h'&mt&x&'i> i §<Dwm>biSiZkz>z tic* 
[0 0 6 7] ^^-c^^®«^^aco-ryT^/vr^ 

3— frX4lB\tiimLX^i/9J»zfv-*4 KtrMtt^ 
9 tC LTt§ bflitzTy x U'pBY503 $r^OS^fi« 

^ 3 MBMt-^ h v *> ^mmzMttomm 3 0 mMi:^ l 
r<o^»f$: 1 5,000 x g<Dm*b#m\zMixr> 

NA^ritBJ^ 7*7^n'pBY503lr50wg^ 
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[00681 (B) K'***- - p C R Y 3 0 

^7^U f pHSG298 (^jSiiSSl) 
MSal I (5units) & 3 7<t 1 

[oo6 9i ore (a) rsxm&x.it'??*^ k p by 

5 03O2ji gKfc|l8B*3&Xh o I (lunit)£37t: 
-C30^WR^$^ ^7*^ KDNA£S$###L 

[00 7 01 m#<077X^ KDNA^M^l, 

#j&s*&£^ttte+*fctf>i;:6 s^-ci o#mm®& 

0mMhy^af«pH7.6, 1 OmM MgCl 2 , 
lOmMm^K ImM AT P2fct5T 4 

[oo7ii mmtemtm o * g /m 1 <§**»g) 

tg (-r y^/oe/v- 0 - d - ^*#7? v\*7 j*s 

K) l00/xg/ml (ftjRgg) OT - ga I (5- 

$r&t?Li£% Og. 
**5g. NaCl 5g&U*6*l I, pH7.2) 
■C3 7t«CT2 4W«U £*tt:J:LT»Mlfc. 

0>*3B«U K*T^*» - SDSfe 

[T. ManiatisE. F. Fritsch, J. Sambrook, 
"Molecular cloning" (1982) p9 0~*9 1# 

[0 0 7 21 ^<E>ife£, /7^U , pHSG298©S 
a 1 l&mz-??** KpBY5 0 3fc3fctf>#>4. Ok 
b(nmKfrftiA£ft,1t77* S KpHSG 2 9 8 - o r 

[0 0 7 31 fcfcra*<D#ifc*ffiV\ mm (A) 
hfhtz77*% KpBYSO 3DNA£ft)GB8|I&Kpn 

I^Ec oR I U:T&31LT#e>Jx*fa2. 1 k b <D 
DNA»fli^±S/7^^ KpHSG2 98 -oriO 
Kpn I&t/Ec i R ISWfcK^n-^v^u 7*7* 
X K-t**-- pCRY3 0^rP®Lfc o 

[0 0 7 41 3Ufefll4 
77*% KpCRY30-Asp B<Offo&fttf=i !J 

^Jfcfcil CO (D) *STHie>*Xfc:/7*S KpHSG 3 9 
9 - A s p 5 fi g^riHIUIAE c o R I £5unit/Bt\ 

3c 3 7=7** KpCRY 



3 7t:-ci^iBRi£:**5W!PLfct>«)t % %ftM3*> 
(B) 3g-C^bttfc^7^^ KpCRY 3 0 1 a g £EI 

PBB*Ec oR I lunit«r/fiV\ 3 7t;-e 1 &£f3J£££ 
T£ftmLtth<OZm&^ 5 0mMhV7,&&& (pH 
7.6), lOmM^K HK ImM AT 
P. lOmM MgC l 2 *>J:tfT4 DNA9 3f~i? 

5), 12ttl5^K$f^$tfc 0 Z<D7*7 

*% Ktflv^x, imurtticsv^v^^ tr- ^dk 

- 1 2 J RG 1114 (as p A 23 ) ftfr&fNE&U 
i/> 5 0 fi g /m 1 ££OSiK#» [K 2 H P 

0 4 7 g. KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g. M 

g so 4 - 7h 2 o i g. l • r/uf^vm+i-hytr 

A 3 0 mMRX*m?Z 1 6 g 1 I 

[0075] z(omm±<D&iift£ftm\z&vm»f&m 

U KDNASrJfcfflU &7*7X% 

JflVvtHKfcfc-;*. ^7^^ KpCRY3O0)g£ 
8. 6 k bcDDNABrtflCjPx.. *££2. 4 k b CO^A 
DNA*tf*s»«>&iifc 0 

[00 7 6J ±fe<D$D<HS!$nfcyv^^ KDNA 

[00 7 71 «Hfcifeli, *&<Ao*fe*/Bir*Tk4>& 

[0 0 7 81 ^l/lf/^r!)^A- 77/^MJ-2 3 
3 (PERM BP- 1 4 9 7) ^7^^ KpBYSO 
2ffc£8:£ 10 0ml ^>tt8BA«Jft-CMfcJflmtO»m-C 
»*U ^H>G^1^5f h/ml£#5J:5lw 

»**2 0ml<B/</l>;*/IJ»tt (2 7 2mM 
Sucrose. 7 mM KH 2 P0 4 . ImM MgCl 2 ;p 
H7.4) fcTfcfrLfc. £b(CgK*£a^#KLT£ 
tf>. 5mlO/^ffi^i:H»L, 0.7 5ml<D*fl 

sat. idia-effbHfc:/?*^ kdnamsom i 

*&£U 7K^lc-C2 0^W^@Ly5: ft Z^-V^/Hh- 
W*7Ktt!D SrJfl^T* 2 500rfU-K 2 5 /i 
FDfcRSU ^^$rPPJto^7k^tc2 0^&iaL 
fco ±M&3m\<ommAmmc&L 3 0tl:tl»IB 
*tW^15/tg/ml (&&»«) £^ 
trMBB A*X«i&K:«BB U3Ot:-C2-30 ffiJ§# L 

(a) mz&m<ojjm*m^x7'7*x K**fc. ceo 

[0 0 7 91 
l«3| 

3 0 — AspB 



EcoR I 



2 



^D^Wf^O^C^ ^ (kb) 
8. 6. 2. 4 
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BamH 1 1 
Y3 0-AspB£#£Lfc o :o/7^U'pCRY3 

o - asp b <omm»m mm zm 3 Kas-r. 

[00801 ^7^; KpCRY3 O-AspBtC 

-2 3 3-AspBlC^»)^^ift$Hfc^Hf/^^!; 
t^A. 7^/<^MJ-2 3 3-AspB^ £#mo<tf 

K> ¥j£3^5£9 0fr?:»XW$!gl 22 28# 
(PERM P-1 2228) LT#f££*VtV** 0 
[0 0 8 1] HJfefl)5 
^7^^ KpCRY3 0-AspB(D££& 
fflSBtf) A*&ifi 100ml IrSOOm] gZft 7 7* =MC 

1 2ot:-ei 5ftMumtmLtth<D\z.. mm 

J-2 3 3-AspB£1£g§U 3 0t:iC-C2 4^n&K 
#3t£frofc&, PW»CUTW«UfcA*«ll 00ml 
£ 5 0 0 m 1 7 7 * U 120ttl5 

5>^SSLfc<><D{C lml3?)5 OcellsOM^ICft 

5J: 5fctti»u piix 3 o'Cicr 2 4i#iBj^si33l£ 

tTo/c 0 LT*ffiU 

15/ig/ml O^l? ^JD LfcAmm&t/ 

U 3 Ot^CT 1 0t§»Wnn^^^yhL 

[0082] z<d&^ is>mta&xvMm* 

[0083] lllfeCT6 

MgS0 4 - 7H 2 0 
^y^^>3i^UV (20) 

*/7in — h 
t>*-t (2 8%mm 
««« 
± s 

[0 0 8 9] 



11.0 

fftgeA&ifcl 0 0ml !r5 0 0m!§Hft77^3|:^ 
ttU KB (»®SpH7.0) LfcSL 7uv^>rT 
9 VJ* • 7ys<J\ (Brevibacterium fravum) M J — 2 

3 3-AspB£fi£3§U SiattU:^3— g/1 
<0»ai-fc6<fc plCflOX* 3 3t:iCT2 BPQJftfttt**- 

[0084] fcfc. #J£&Jgift (^=«-* 5%. Sfcfi* 
7^^A2.3%, KH 2 PO 4 0.0 5%. K 2 HP 
O 4 0.0 5%, MgS0 4 - 7H 2 O0.0 5%, FeS 

0 4 • 7 H z O 20ppm, Mn S 0 4 • n H z O 2 0 p p 
m. ^^2 00^ g/K fT^-HC 1 1 0 
On g/K ^f^y^O. 3%, g*#^c**0. 3%) 

<di ooomi «r2 mnwfcm.Kf 

(12 0t, 2 O^RJ) fiMStt*ft*>2 0m 1 &» 
#DLT X @Cft 1 0 0 0 r pm, ii&fil v vm. fflfi 
3 31C. pH7.6|:T2 4^t^fc 0 

[0 0 8 5] JftMtTft. wttfe(0«*ttS:a^it 
<4 000 rpm, I S»«i IfcttfeftBflcfcSar* 
WM3U O.D, M6 10nraTO« 

[0 0 8 6] L-7^/<7=?^«tt, Ti2&4tC 
/TtK»<0 5 0ml \CX 4 5X: S&ffflfcfcZm^fc 
^7«»i)«(4 0 00 rpra, 1 5#B3) U 

* • ^tyfn>ff^ATCC804 2lC«fc5»£4W£ 
Mfcfc X *) £/*T */« 7 =¥ 
[0 0 8 7] ^MFERM BP- 1 4 9 7t*K 
<t*4rit*Srl ^*tt#te<tLT&5^-f 0 
[0 0 8 8] 
[^4] 

m 4 

5g 
0. 1 g 

0.0 5ml 

1 4ml 

1 Om 1 
50ml (pH9.4) 
[&5] 
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m 5 

i 1 1 

i a « i 7x/i7f>i^a i 
i i i 

h + 

I FERM BP-1497 I 1 | 

h + H 

I FERM P- 1 2 2 2 8 I 7 i 

3c 5 Lfc&&a>*>iyi x o\zr%m\05&%& ^filS5"57T58i ' 

w t W £ *:„ h # n 3*- : BgUft 

10 0 9 0J E^J<oa« : Genomic DNA 

KS^DN A^rS^^O^?^ K£M* : MJ-233 

^T^6L-r^^v^V^Kigi-5w^^^i:/jr *tt*Si-B* : peptide 

#&ttfl£ : 1-1581 

(00 9 1J ^m^^Lfc^rP 
[K^] SBJ(J#^ : 1 

ATG TCT AAG ACG AGC AAC AAG TCT TCA GCA GAC TCA AAG AAT GAC GCA 48 
Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 

15 10 15 

AAA GCC GAA GAC ATT GTG AAC GGC GAG AAC CAA ATC GCC ACG AAT GAG 96 
Lys Ala Glu Asp lie Val Asn Gly Glu Asn Gin He Ala Thr Asn Glu 

20 25 30 

TCG CAG TCT TCA GAC AGC GCT GCA GTT TCG GAA CGT GTC GTC GAA CCA 144 
Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

AAA ACC ACG GTT CAG AAA AAG TTC CCA ATC GAA TCG GAT CTG CTT GGT 192 
Lys Thr Thr Val Gin Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly 

50 55 60 

GAA CTT CAG ATC CCA TCC CAC GCA TAT TAC GGC GTG CAC ACC CTT CGT 240 
Glu Leu Gin lie Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

GCG GTG GAC AAC TTC CAA ATC TCA CGA ACC ACC ATC AAC CAC GTC CCA 288 
Ala Val Asp Asn Phe Gin lie Ser Arg Thr Thr He Asn His Val Pro 

85 90 95 

GAT TTC ATT CGC GGC ATG GTC CAG GTG AAA AAG GCC GCA GCT TTA GCA 336 
Asp Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 HO 

AAC CGC CGA CTA CAC ACA CTT CCA GCA CAA AAA GCA GAA GCA ATT GTC 384 
Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala lie Val 

115 120 125 

TGG GCT TGT GAT CAG ATC CTC ATT GAG GGA CGC TGT ATG GAT CAG TTC 432 
Trp Ala Cys Asp Gin He Leu lie Glu Gly Arg Cys Met Asp Gin Phe 
130 135 140 



-14- 



CCC ATC CAT CTG TTC CAG GOT GGC GCA GGT ACC TCA CTG AAC ATG AAC 480 
Pro lie Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

ACC AAC GAA GTT GTT GCC AAC CTT CCA CTT GAG TTC TTA GGC CAT GAA 528 
Thr Asn Clu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

AAG GGC GAG TAC CAC ATC CTG CAC CCC ATG GAT GAT GTG AAC ATG TCC 576 
Lys Gly Glu Tyr His He Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

CAG TCC ACC AAC GAT TCC TAC CCA ACT GGT TTC CGC CTG GGC ATT TAC 624 
Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly lie Tyr 

195 200 205 

GCT GGA CTG CAG ACC CTC ATC GCT GAA ATT GAT GAG CTT CAG GTT GCG 672 
Ala Gly Leu Gin Thr Leu He Ala Glu He Asp Glu Leu Gin Val Ala 

210 215 220 

TTC CGC CAC AAG GGC AAT GAG TTT GTC GAC ATC ATC AAG ATG GGC CGC 720 
Phe Arg His Lys Gly Asn Glu Phe Val Asp lie lie Lys Met Gly Arg 
225 230 235 240 

ACC CAG TTG CAG GAT GCT GTT CCC ATG AGC TTG GGC GAA GAG TTC CGA 768 
Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

GCA TTC GCG CAC AAC CTC GCA GAA GAG CAG ACC GTG CTG CGT GAA GCT 816 
Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

GCC AAC CGT CTC CTC GAG GTC AAC CTT GGT GCA ACC GCA ATC GGT ACT 864 
Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr 

275 280 285 

GGT GTG AAC ACT CCA GCA GGC TAC CGC CAC CAG GTT GTC GCT GCT CTG 912 
Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

TCT GAG GTC ACC GGA CTG GAA CTA AAG TCC GCA CGT GAT CTC ATT GAG 960 
Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu 
305 310 315 320 

GCT ACC TCT GAC ACC GGT GCA TAT GTT CAT GCG CAC TCC GCA ATC AAG 1008 
Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

CGT GCA GCC ATG AAA CTG TCC AAG ATC TGT AAC GAT CTA CGT CTG CTG 1056 
Arg Ala Ala Met Lys Leu Ser Lys lie Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

TCT TCT GGT CCT CGT GCT GGC TTG AAC GAA ATC AAT CTG CCA CCA CGC 1104 
Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

CAG GCT GGT TCC TCC ATC ATG CCA GCC AAG GTC AAC CCA GTG ATC CCA 1152 
Gin Ala Gly Ser Ser lie Met Pro Ala Lys Val Asn Pro Val lie Pro 

370 375 380 

GAA GTG GTC AAC CAG GTC TGC TTC AAG GTC TTC GCT AAC GAT CTC ACC 1200 
Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

GTC ACC ATG GCT GCG GAA GCT GGC CAG TTG CAG CTC AAC GTC ATG GAG 1248 
Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 
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405 

CCA CTC ATT CGC GAA TCC CTC TTC 
Pro Val lie Gly Glu Ser Leu Phe 
420 

GCA GCC AAG ACT TTG CGT GAG AAG 
Ala Ala Lys Thr Leu Arg Glu Lys 
435 440 
GCT GAT GTT TGC CGT GCT TAC GTT 
Ala Asp Val Cys Arg Ala Tyr Val 

450 455 
TAC CTG AAC CCA TTC CTG GGC CAC 
Tyr Leu Asn Pro Phe Leu Gly His 
465 470 
GAA GCA GCC GAA ACT GGT CGA CCA 
Glu Ala Ala Glu Thr Gly Arg Pro 
485 

AAG CTC ATG GAT GAA AAG ACG CTC 
Lys Leu Met Asp Glu Lys Thr Leu 
500 

CTC ATG CAC CCA ATG TTC CGC GGA 
Leu Met His Pro Met Phe Arg Gly 
515 520 

imi] mm<or t?£a-Ki- 

[02] ±££&m2. 4 k bW^DNA^O 



410 415 

CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Gin Ser Leu Arg He Leu Gly Asn 
425 430 
TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Cys Val Val Gly He Thr Ala Asn 
445 

GAT AAC TCC ATT GGC ATT ATC ACT 1392 
Asp Asn Ser He Gly lie lie Thr 
460 

GAC ATT GGA GAT CAG ATC GGT AAG 1440 
Asp lie Gly Asp Gin lie Gly Lys 
475 480 
GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Val Arg Glu Leu He Leu Glu Lys 

490 495 
GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Glu Ala Val Leu Ser Lys Glu Asn 
505 510 
AGG CTC TAC TTG GAG AAC TAA 1581 
Arg Leu Tyr Leu Glu Asn 
525 

I® 31 *&W<D-77X* KpCRY3 0-AspB<O 
(HRIMreJKAJtB. 



IBi] 



l®2] 



BcoRI 



SoUPstl KpnlSott 
I PWl Awl 

prag j OoiP*jixj»i 



Soli 



Xhol 
I BcoW 

Ll — 200bp 



EcoRI 

L 



SoijRsa Krrt 
Hindm Rsfl Am4 Xhol 
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m3] 



pBY503 

(# Z. I kb ) ^f^^^ — \ pBY503 

(« 4.0Kt>) 



MJ233#fc& 
(&2.4*b) 




pHSG 298 
(2.6M>) 



(51) Int. CI. 5 a&JlB^ Jff*l&3#^ Fl tt**^ffigff 

(C 1 2N 15/60 

C12R 1:13) 
(C12N 1/20 

C 1 2 R 1:13) 

(C 1 2 P 13/20 

CI 2R 1:13) 

(72)&^# m\ 
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